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DETAILED ACTION 



Response to Amendment 

1 . This office action is responsive to the amendment filed on 3-22-2006. The 
examiner decides to withdraw the finality of the previous office action mailed on 1-26- 
2006 because the examiner inadvertently misread the Yoshida's reference with respect 
to claims 1 , 4, 6 (See applicant's remark in page 8 for further detail). However, upon 
further consideration, the examiner provides a new ground of rejection as discussed 
below. 

Claim Objections 

2. Claims 14, 24 and 30 are objected to under 37 CFR 1 .75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. 

Claim 14 depends on claim 12. In claim 12, applicants use the Markush group 
(i.e. "selected from the group consisting of) to recites alternative limitation for the silicon 
containing gas. According to the MPEP 2173.05(h), Markush group sanctions claiming 
a genus expressed as a group consisting of certain specified materials . The Markush 
group must be used which the transitional phrase "consisting of. It is improper to use 
the term "comprising" (or including) instead of "consisting of." (See MPEP 2173.05(h)). 
According to MPEP 21 1 1 .03, "the court noted the phrase "group consisting of is a 
closed term, which is often used in claim drafting to signal a "Markush group" that is by 
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its nature closed ". However, in the dependent claim 14, applicants try to open the 
Markush group by using open-end language (i.e. "the group further includes SiF/). 

In claims 24, 30, applicants also try to open the Markush group by insert multiple 
gas into the Markush group using open-end language. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 28-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 28 and 29 recites the limitation ""the source" in claim 19. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claim 9 is rejected under 35 U.S.C. 102(e) as being anticipated by Brown et al. 
(US 6,703,269). 
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Respect to claim 9, Brown discloses a method for etching a substrate 
comprising: 

striking a plasma in a chamber; 

etching a dual doped gate structure, wherein the dual doped gate structure 
includes an n-doped polysilicon gate (32) and p-doped polysilicon gas (33), wherein the 
n-doped polysilicon gate and the p-doped polysilicon gate are contemporaneously 
etched (Fig 3-4, col. 5-6). 

forming a passivation layer (50) from byproducts generated from the etching (col. 
6 lines 38-53, Fig 5); 

enhancing the passivation layer (50) (See Fig 6-7). 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

* 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (0 or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1 , 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chang et al. (US 5,670,397) in view of Shishiguchi (US 5,773,357). 

Respect to claims 1 , Chang discloses a method for etching a polysilicon gate 
structure in a plasma chamber comprising the steps of: 

defining a pattern (resist mask layer 14) protecting a polysilicon film (12: 12a and 
12b) to be etch (fig 3, col. 4 lines 1-10); 

striking a plasma; 

etching substantially all of the polysilicon film (12b) that is unprotected (col. 4); 

introducing a silicon containing gas (i.e. SiCU) (col. 4 lines 35-38); 

etching a remainder of the polysilicon film (12a) while introducing a silicon 
containing gas (col. 4 lines 34-46, Fig 4). 

Chang fails to disclose the silicon containing gas is selected from the group 
consisting of SiH 3 CH 3 , SiH(CH 3 ) 3 , SiHCI 3 , and TEOS at the flow rate greater than 25 
seem. However, Chang clearly teaches to use silicon-containing gas SiCU. Shishiguchi 
teaches to use SiCI 4 , SiH 4 , SiHCI 3 (col. 5 lines 51-60, col. 6 lines 65-67). It would have 
been obvious to one having ordinary skill in the art, at the time of invention, to modify 
Chang in view of Shishiguchi by using SiHCI 3 equivalent and substitution of one for the 
other would produce an expected result. 

Claim 1 differs from Chang by further the specific flow rate of silicon containing 
gas. However, Shishiguchi discloses the flow rate of the silicon containing gas is a 
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result effective variable by varying between 500-1000 seem (Fig 2-3, read on applicants 
range of greater than 25 seem). Since, Shishiguchi clearly teaches to it is possible to 
replace SH4 with SiHCb, the examiner will interpret that Shishiguchi also teaches to 
vary the flow rate of SiHCb as a result effective variable. The result effective variable is 
commonly determined by routine experiment. The process of conducting routine 
experiments so as to produce an expected result is obvious to one of ordinary skill in 
the art. Hence, it would have been obvious to one having ordinary skill in the art, at the 
time of invention, to perform routine experiments to obtain optimal flow rate of silicon 
containing gas as an expected result. 

Respect to claim 6, Chang discloses preventing notching at a base of the 
polysilicon gate structure (See Fig 4). 

10. Claims 1, 6, 8, 10-12, 19, 28, 30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brown in view of Shishiguchi (US 5,773,357). 

Respect to claims 1 , Brown discloses a method for etching a polysilicon gate 
structure in a plasma chamber comprising the steps of: 

defining a pattern (16) protecting a polysilicon film (34, 32, 33, 30) to be etch (fig 

3); 

striking a plasma; 

etching substantially all of the polysilicon film (34, 32, 33) that is unprotected (Fig 
4, col. 5 lines 45-67); 

forming a passivation layer (50) in situ in the etching chamber; 
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etching a remainder of the polysilicon film (30) while having the passivation layer 
(50) protect the sidewall of the gate structure (Fig 6-7). 

Respect to claim 1 and 10, Brown fails to disclose the sep of introducing the 
silicon containing gas is selected from the group consisting of SiH 3 CH 3 , SiH(CH 3 )3, 
SiHCI 3 , and TEOS at the flow rate greater than 25 seem. However, Brown teaches to 
use CI2 as an etching gas (col. 6 lines 60-65). Shishiguchi teaches to flow silicon- 
containing gas while introducing the CI2 etchant gas to form thin layer (19) (col. 5 lines 
23-35). Shishiguchi further teaches to use SiCU, SiH 4 , or SiHCI 3 as a silicon containing 
gas (col. 5 lines 51-60, col. 6 lines 65-67). It would have been obvious to one having 
ordinary skill in the art, at the time of invention, to modify Brown in view of Shishiguchi 
by introducing silicon containing gas including SiHCI 3 while because it will enhance the 
forming of the thin film passivation layer. 

Claim 1 differs from Brown by further the specific flow rate of silicon containing 
gas. However, Shishiguchi discloses the flow rate of the silicon containing gas is a 
result effective variable by varying between 500-1000 seem (Fig 2-3, read on applicant's 
range of greater than 25 seem). Since, Shishiguchi clearly teaches to it is possible to 
replace SiH 4 with SiHCI 3 , the examiner will interpret that Shishiguchi also teaches to 
varying the flow rate of SiHCI 3 as a result effective variable. The result effective variable 
is commonly determined by routine experiment. The process of conducting routine 
experiments so as to produce an expected result is obvious to one of ordinary skill in 

* 

the art. Hence, it would have been obvious to one having ordinary skill in the art, at the 
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time of invention, to perform routine experiments to obtain optimal flow rate of silicon 
containing gas as an expected result. 

Respect to claim 6, Brown discloses preventing notching at a base of the 
polysilicon gate structure (See Fig 7). Respect to claim 8, Brown teaches to form a 
passivation layer (50) from byproducts of generated from the etching of the polysilicon 
film. The limitation of claims 11-12 has been discussed above. Respect to claims 19 
and 28, Brown discloses the step of depositing a layer of silicon containing oxide (50) 
over a gate oxide (18) as the substrate is being etch using 0 2 gas (col. 6 lines 40-47). 
Respect to claim 30, Shishiguchi discloses the silicon containing gases is selected from 
the group consisting of SiCI 4 , SiHCI 3 (col. 6 lines 65-67). 

1 1 . Claims 5, 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Brown and Shishiguchi as applied to claim 1 above, and further in view of Chow et al. 
(US 6,872,322). 

Respect to claim 5, Brown and Shishiguchi fails to disclose the step of executing 
a first etch to remove a hard mask. However, Brown clearly teaches the step of 
patterning or removing a portion of the mask to create a pattern (16) and the step of 
etching the polysilicon to create a gate structure. Chow teaches to execute an etching 
step to remove a hard mask (i.e. nitride mask) and execute another etch step to remove 
the polysilicon film (24) that is unprotected (col. 13-14; Table 1-2). Chow further 
discloses it is possible to use photoresist or a hard mask for the mask layer (col. 12 
lines 52-55). It would have been obvious to one having ordinary skill in the art, at the 
time of invention, to modify Brown and Shishiguchi in view of Chow by using the hard 
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mask because equivalent and substitution of one for the other would produce an 
expected result. Further the hard mask layer will protect the underlying polysilicon layer 
during the etching process to create a gate structure. 

Respect to claim 7, Brown teaches to terminate the etching of the polysilicon film 
that is unprotected when the substrate is exposed. However, Brown fail to disclose the 
overetch process. Chow teaches to terminate the etching of the polysilicon film that is 
unprotected (i.e. terminating the main etch process) and striking an over etch plasma to 
completely remove all polysilicon layer that is unprotected (Table 1-2, Fig 4-5). It would 
have been obvious to one having ordinary skill in the art, at the time of invention, to 
modify Brown and Shishiguchi in view of Chow by performing an over etch process 
because it will completely remove all polysilicon layer that is unprotected. 

12. Claim 14 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brown in 
view of Shishiguchi as applied to claim 12 above, and further in view of Yoshida. 

Respect to claim 14, Becker and Shishiguchi fail to disclose SiF4 gas. However, 
Shishiguchi clearly disclose to use SiCI 4 gas. Yoshida teaches to use SiCU or SiF 4 as a 
silicon containing gas (col. 5 lines 35-40). It would have been obvious to one having 
ordinary skill in the art, at the time of invention, to modify Brown and Shishiguchi in view 
of Yoshida by using SiF 4 gas because equivalent and substitution of one for the other 
would produce an expected result. 

13. Claims 19, 21-22, 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Becker (US 5,904,712) in view of Shishiguchi. 
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Respect to claim 19, Becker discloses a method for enhancing polysilicon (13) to 
oxide (14) selectivity during an etching process, comprising: 
providing a substrate to be plasma etched in a chamber; 
striking a plasma in the chamber (col. 8 lines 51-67); 

flowing a silicon containing gas (i.e. SiCU) into the chamber while performing an 
over etch step of the etching process (col. 8 lines 60-62) 

depositing a layer of a silicon containing oxide over a gate oxide (14) as the 
substrate is being etched (col. 9 lines 1-13, col. 10 lines 25-30). 

Becker fails to discloses the silicon containing gas is selected from the group 
consisting of SiH 3 CH 3l SiH(CH 3 )3 and SiHCI 3 , and TEOS. However, Becker clearly 
teaches to use silicon-containing gas SiCI 4 . Shishiguchi teaches to use SiCU, SiH 4 , or 
SiHCI 3 (col. 5 lines 51-60, col. 6 lines 65-67). It would have been obvious to one having 
ordinary skill in the art, at the time of invention, to modify Chang in view of Shishiguchi 
by using SiHCI 3 equivalent and substitution of one for the other would produce an 
expected result. 

Respect to claims 21 , 22, Becker discloses depositing a Si02 over a gate oxide 
(14) as the substrate being etched during the over etch step, this causes a polysilicon to 
oxide selectivity to increase so as to prevent any etching of the gate oxide (Fig 4, col. 9 
lines 2-13). Respect to claim, 28, Becker teaches to provide O2 from an oxygen gas 
feed source (from He/02 source) for forming the Si02 (col. 9 lines 3-10, col. 10 lines 25- 
30). 
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14. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Becker 
in view of Shishiguchi as applied to claim 19 above, and further in view of Yoshida. 

Respect to claim 24, Becker and Shishiguchi fails to disclose SiF 4 gas. However, 
Becker and Shishiguchi clearly disclose to use SiCU gas. Yoshida teaches to use SiCU 
or SiF 4 as a silicon containing gas (col. 5 lines 35-40). It would have been obvious to 
one having ordinary skill in the art, at the time of invention, to modify Becker and 
Shishiguchi in view of Yoshida by using SiF 4 gas because equivalent and substitution of 
one for the other would produce an expected result. 

Allowable Subject Matter 

15. Claim 4 is objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base 
claim and any intervening claims. 

16. Claim 29 would be allowable if rewritten to overcome the rejection(s) under 35 
U.S.C. 112, 2nd paragraph, set forth in this Office action and to include all of the 
limitations of the base claim and any intervening claims. 

17. The following is a statement of reasons for the indication of allowable subject 
matter: The cited prior arts fail to discloses the following limitation in conjunction with all 
other limitation in the claims: the silicon containing gas originates from a solid source of 
silicon introduced to the plasma etch chamber (claim 4); or the source is an oxygen 
containing solid material selected from the group consisting of quartz and aluminum 
oxide. 

Response to Arguments 
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18. Applicant's arguments that "Yoshida fails to teach or suggest "introducing a 
silicon containing gas at a flow rate greater than 25 standard cubic centimeters per 
minute (sccrn)" is persuasive. Therefore, the previous ground rejection has been 
withdrawn. However, upon further consideration, a new ground(s) of rejection is made 
as discussed above. Respect to claim 19, 21-22 and 28, the applicants amendment is 
sufficient to over the examiner previous rejection under 35 USC 102(b) as being 
anticipated by Becker et al. However, upon further consideration, a new grounds of 
rejection is made as discussed above. 

Conclusion 

1 9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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20. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Binh X. Tran whose telephone number is (571) 272- 
1469. The examiner can normally be reached on Monday-Thursday and every other 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine Norton can be reached on (571) 272-1465. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



Binh X. Tran 




